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Analysis of clumped isotopes in molecular oxygen is challenging: The low abundance 
of mass-35 and 36 O2 isotopologues (1.5 and 4.2 ppm relative to O2 in air), isobaric 
interferences arising from 35Cl, H35Cl, and 36Ar, and oxygen’s propensity to be reordered on 
impure zeolite surfaces have limited the external reproducibility of previous efforts to 
between ±0.1‰ to ±0.2‰ in Δ36 values (1σ). Applications of the Δ36 tracer in atmospheric 
and biogeochemical oxygen cycling likely require higher precision to be of maximum utility, 
however. Moreover, as the number of interesting clumped-isotope systems increases, 
compact, low-cost alternatives to large, expensive, ultra-high-resolution instruments will help 
the field diversity more quickly. 
To this end, we have constructed a new sample preparation and analysis system at 
Rice University for clumped isotopes. It consists of an automated gas-chromatographic 
sample preparation line linked to a Nu Instruments Perspective IS isotope ratio mass 
spectrometer. The Perspective IS has a specially modified ion source that achieves a 
resolution suitable for resolving 18O18O from its isobars (mass resolving power ≈ 3500). 
Unlike ultra-high-resolution instruments, however, the modified Perspective IS retains much 
of its sensitivity. These modifications allow rapid, isobar-free determination of Δ36 values in 
80 μmol O2 with precision of ±0.05‰, ±4 ppm, ±0.2‰, and ±0.06‰, respectively (1σ), for 
δ18O, Δ17O, Δ35, and Δ36 values in as little as 3 hours start-to-finish. This new method 
provides a fourfold decrease in preparation-and-analysis time, a threefold improvement in 
precision for Δ36, and a twofold decrease in minimum sample size. 
 
 
